Abstract. Measurements of the cosmic-ray intensity have now been made for most of the past solar cycle at balloon altitudes near the north geomagnetic pole. Such experiments have been conducted during the summer months, but these data are thought to represent a relatively true measure of cosmic rays in the vicinity of the earth for that particular phase of the solar cycle, since large solar flare activity was absent when these flights were made. It is found (1) that the energy density of cosmic rays in the vicinity of the earth was 40 per cent less in 1958-1959 than in 1954; (2) that the new particles present in 1954 that were not present in 1951 were almost entirely those absorbed in 200 g cm -• of the atmosphere; (3) that after the cosmic-ray maximum of 1954 the first particles to disappear wore very absorbable, having an absorption length of about 60 g cm-•; (4) that as the solar cycle progressed the particles removed became increasingly energetic, until those that disappeared between 1957 and 1958 were absorbed about like primaries of mean rigidity 9 bv; (5) that the particles now reappearing after the cosmic-ray minimum of 1958-1959 have close to the same rigidity as those removed before the cosmic-ray minimum was reached, when the intensity was approximately the same; (6) that, if the general solar activity can be measured by the Zurich sunspot numbers, there appears to be a 9-to 12-month lag of cosmic-ray change from being anticorrelated with solar activity; and (7) that sunspot numbers averaged over periods like a quarter of a year appear to be a better measure of solar activity as it relates to cosmic-ray intensity than similarly averaged planetary magnetic character figures.
series of balloon flights consisted of similar apparatus, particularly designed for simple telemetering of data. That used previously was photographically recording. However, since all the instruments were carefully compared with laboratory standards, it is believed that direct comparisons of the data may be made to q-1 per cent over the 25 years in which such measurements have been made.
The instruments used have been described
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elsewhere [Neher and Johnston, 1956] . The ionization due to cosmic rays is measured by thinwalled ion chambers, up to heights of about 100,000 feet. Such data provide a measure of the total energy per unit of area brought into the top of the atmosphere and information about the way in which the radiation that changes from one year or period to another is absorbed in the atmosphere. For the present discussion, in which the intensity of cosmic rays in the vicinity of the earth's orbit is to be studied, four requirements must be met. (1) We need to be reasonably certain that no short-term changes are occurring. 1951 the maximum deviation from the average at Thule was 4 per cent. In 1957 the changes from day to day were larger than measured in any other year at Thule. The maximum deviation from the average for this year was 5.5 per cent. Considering the large changes that occur from one year to another, however, it is not too important whether the averages of the flights are taken for any one year, or whether the maximum is taken, as more nearly representing the cosmic-ray intensity. We believe that taking the average is more likely to eliminate the effects of short-term solar activity. Discussion. To study the absorption in the atmosphere of the particles responsible for the changes from one year to another we have plotted the differences for successive years in Figure 7 . These data are taken from curves for the averages of the flights for any one year. The experimental errors involved are estimated to be no larger than •-1 ion cm-s sec -• arm -• of air. The effect of differences in atmospheric temperatures for the different years, causing differences in height of meson decay and hence differently shaped absorption curves, may be a small factor, but it should tend to disappear in averaging over a few weeks.
Some general features of these curves are evident immediately. It is seen that the rate of decrease in the intensity is quite different from one curve to another. For example, the radiation responsible for the increase from 1951 to 1954, curve C, was quite absorbable compared with some other years.
A measure of the absorption of the radiation responsible for the difference from one year to another is the amount of air required to reduce the intensity by a factor of 2 (in X-ray work, for a unidirectional beam, this would be called the half-layer value). In some complicated way this absorption is related to the kinds of primary particles and their energies. In Table 2 the quantity of air necessary to reduce the intensity by this factor of 2 is given for the various curves of Figure 7 for the mean pressures indicated.
Thus, the most absorbable particles in the series of measurements here reported•were those that disappeared from the primary radiation during the year 1954-1955. As the years progressed, the radiation that was removed became, in general, more and more energetic. It is of some interest that the radiation that disappeared from 1957 to 1958 was absorbed in the atmosphere in much the same way as that which reappeared If we take a day as the average time of transit of solar plasma from the sun to the earth, and if we assume that this velocity continues, a 1-year time lag implies that the l 1-year solar-cycle variation is due to plasma that extends out into the solar system several hundred astronomical units.
